Objectives. Hurricane Katrina's impact on public health has been significant and multifaceted, with trauma-related psychological sequelae likely to result in a sizable burden of disease. Data were collected that assessed acute stress disorder (ASD) prevalence and factors related to ASD symptomatology among sheltered evacuees.
Objectives. Hurricane Katrina's impact on public health has been significant and multifaceted, with trauma-related psychological sequelae likely to result in a sizable burden of disease. Data were collected that assessed acute stress disorder (ASD) prevalence and factors related to ASD symptomatology among sheltered evacuees.
Methods. On days 12 to 19 after Katrina, evacuees at a major emergency shelter completed surveys that assessed demographics, Katrina-specific experiences, and ASD symptomatology.
Results. Sixty-two percent of the sample met ASD threshold criterion. Projections based on the predictive power of ASD to posttraumatic stress disorder (PTSD) suggest that 38% to 49% of the sample will meet PTSD criteria 2 years postdisaster. Female gender (odds ratio [OR] = 4.08), positive psychiatric history (OR = 5.84), injury (OR = 2.75), increased life-threat perception (OR = 1.37), and decreased sense of personal control (OR = 1.56) were significantly related to ASD. Black race was associated with greater symptom severity (B = 7.85, SE[B] = 3.50).
Conclusions. Katrina-related trauma and its psychological sequelae will remain a significant public health issue for years to come. The identification of several vulnerability factors related to ASD and PTSD provides a brief sketch of those at greatest risk. postdisaster mental health problems. A recent meta-analysis investigating the effects of displacement on mental health outcomes indicated that displaced persons evince worse mental health than nondisplaced comparison groups and that internally displaced persons (displaced within their own country) experience worse outcomes than refugees relocated to other countries. Living in institutional accommodations, as opposed to private housing, and experiencing restricted economic opportunity are also consistently associated with worse mental health. 20 After Cyclone Tracy devastated the community of Darwin, Australia, a study of survivors found that evacuees who did not return to the community within 1 year fared worse in terms of somatic complaints, depression, and worry than did both individuals who evacuated but returned and those who had never evacuated during the disaster. 21, 22 In a recent review of the displacement literature, the authors suggested that the negative effects of forced relocation spring largely from the loss of social ties and support systems. 23 With hundreds of thousands of evacuees dislocated all over the country, Hurricane Katrina has set the stage for a public mental health crisis that may unfold for years to come. In post-Katrina New Orleans, the outlook may be no better for evacuees with the means and desire to return to their communities. A recent New York Times report illustrated the multitude of mental health consequences that have accompanied the disaster and rebuilding. 24 The suicide rate in the area tripled in the first 4 months and remains significantly higher than the pre-Katrina rate; substance abuse and mental health needs have reached unprecedented levels; and many feel that the rest of the country has lost interest. Complicating this crisis, more than half of New Orleans' mental health professionals have relocated elsewhere, and only 60 of the city's hospital beds are available for psychiatric patients. 24 We sampled residents of New Orleans and surrounding parishes who were evacuated to the major Red Cross shelter in Austin, Tex, within the first 2 weeks of the Katrina disaster. Our study is the first, to our knowledge, to examine how demographic and disaster-related experiences predict for the more than 50% of evacuees who will experience persistent and severe psychological consequences is likely less familiar. Given the mental health repercussions of Hurricane Katrina projected to emerge in the coming years, including depression, anxiety, and posttraumatic stress disorder (PTSD), 11, 12 physician and health care provider familiarity with trauma-related symptoms and differential risk profiles is crucial. Multiple vulnerability factors have combined in the case of Hurricane Katrina to heighten survivors' risks of long-term difficulties. The high rate of poverty in New Orleans (close to 28%) amplified disaster impact on individuals through increased exposure, decreased disaster preparedness, and a lack of resources to offset losses. 13 Also, the largely 
METHODS

Sampling and Data Collection
Data were collected over 7 days at the Austin Convention Center, which housed approximately 1600 Hurricane Katrina evacuees. Collection was initiated 12 days after Hurricane Katrina made landfall outside New Orleans. Access to the shelter was granted by the City of Austin and Travis County Emergency Medical Services. Survey booths were set up in 4 different locations to increase researcher visibility and to provide a representative sample of the shelter population. Because of the anonymous nature of the data obtained, written informed consent was waived. Information was given in written and verbal form to all of the participants describing the purpose, risks, and benefits of study participation.
Instruments
The research instrument was a structured survey consisting of demographic and background questions, a lifetime trauma history questionnaire, Katrina-specific items, and the Acute Stress Disorder Scale (ASDS). Survey completion required approximately 15 minutes, and interviews were offered to visually impaired or low-literacy participants. A total of 175 surveys were distributed, of which 132 were completed sufficiently for analysis (75%). Twelve percent of the surveys were administered in interview format; responses did not differ significantly by format.
Demographic variables were assessed using items adapted from the US Census Report. Participants were asked to write in their age and parish of residence. For all other demographic items, participants were asked to check the appropriate box. Categories assessed were race/ethnicity, gender, marital status, household income, pre-Katrina employment status, receipt of public assistance, level of education, number of children, and self-or physician-diagnosed mental health problems.
Previous exposure to trauma was assessed with the Traumatic Events Questionnaire. 27 The Traumatic Events Questionnaire assesses experiences with 9 stressors defined by the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, 25 as criterion A1 for PTSD as being of sufficient intensity to elicit posttraumatic stress symptoms. For each event endorsed, respondents indicate how many times the event occurred (1, 2, 3 or more). Katrina-specific items were constructed based on previous disaster research and media reports of the evolving situation in New Orleans and evacuation shelters. 28 Katrina-specific items assessed exposure to stressors (number of days waited for evacuation; experience of injury, illness, or the exacerbation of a pre-existing health problem; seeing dead bodies; death of relative or loved one; separation from family members; and loss of home or vehicle) by asking participants to what extent they had experienced each stressor, and assessed perceived impact of stressors by asking participants to rate on a scale of 0 (not at all) to 6 (extremely) the statements regarding their disaster-related perceptions (preparation for Katrina, perceived stressfulness of evacuation, perceived life threat during Katrina, and perceived control over present circumstances). ASD symptoms were assessed with the ASDS, 29 a self-report inventory consisting of 19 items based on criteria for ASD as defined by the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. 25 Based on previous research, between 72% and 83% of those who develop ASD go on to meet criteria for PTSD at 6 months posttrauma 30, 31 and between 63% and 80% at 2 years posttrauma. 26, 32 Validation studies revealed that an ASDS cutoff score of 56 correctly identified 91% of people who developed subsequent PTSD and 93% who did not. 33 Therefore, this cutoff was adopted as the threshold score for this study. Participants exceeding this threshold were classified as having levels of acute stress symptoms indicative of high risk for subsequent PTSD. 29, 34 Analyzed as a continuous outcome (number and severity of symptoms endorsed), the ASDS serves as a measure of current trauma-related distress, distinct from its prognostic significance. 35 ASDS total score was, therefore, analyzed as a measure of symptom severity. The ASDS has been shown to possess good reliability and validity in previous studies and has good sensitivity (95%) and specificity (83%) for identifying ASD compared with clinical interviews. 29 In the present study, the ASDS showed high internal reliability (Cronbach α = .92).
Social and occupational functional impairment was assessed using a 5-item self-report scale. Participants were asked to rate on a scale of 0 (not at all) to 4 (extremely) the degree to which Katrina had interfered with the ability to experience companionship, social support and community, intimacy, overall personal achievement, and achievement in career or work. The scale showed good internal reliability in the present sample (Cronbach α = .80).
Statistical Analysis
Logistic regression was used to predict an above-threshold score on the ASDS. First, bivariate odds ratios for ASD were calculated for demographic and background variables (age, race/ethnicity, gender, marital status, income level, receipt of public assistance, employment status, education, parish of residence, psychiatric history, and previous trauma exposure), as well as for Katrinaspecific variables (experiences of injury, illness, exacerbation of a pre-existing health problem, exposure to corpses, death of a relative or loved one, separation from family, and property loss). A multivariate logistic regression model was created using significant bivariate predictors (P < .05) chosen for both theoretical soundness and noncollinearity. Next, to identify variables associated with severity of acute stress symptoms, bivariate correlations were calculated between ASDS total score and the above demographic, background, and Katrina-specific variables. ASDS total score was regressed on those bivariate predictors found to be both significant (P < .05) and independent from other predictors (variance inflation factor ≤ 1.5) in a multivariate linear regression model. The first and second authors carried out all of the analyses. 
RESULTS
Description of Sample
Participants were 132 adult evacuees (56% men and 44% women; mean age, 43 y; range, 20-80 y) from New Orleans and surrounding parishes. The sample was 74.2% Black, 16.7% non-Hispanic White, 3% multiracial, 1.7% Hispanic, and 2.4% "other." Eighty-one percent reported a high school diploma or higher, with 22% having completed college or an advanced degree. Thirty-seven percent of participants reported an annual income of less than US $10 000, with 45% reporting between US $10 000 and US $30 000, and 18% reporting an income greater than US $30 000. Sixty-seven percent of all participants reported a previous psychiatric condition (depression, 33%; anxiety, 20%; bipolar disorder, 8%; schizophrenia, 4%; PTSD, 3%), with the distribution of diagnoses evincing a similar pattern across income levels.
Of those participants in the lowest income group (less than US $10 000), 78% were Black, 17.1% were non-Hispanic White, 2.4% were Asian, and 2.4% were multiracial. The rate of employment in at least part-time work was 57% for this group, as was the rate of enrollment in a public assistance or disability program. Fifty-four percent of these participants had a positive psychiatric history. Of those participants in the highest income group (more than US $30 000), 50% were Black, 45% were non-Hispanic White, and 5% were multiracial. Ninety-five percent of these participants were employed either partor full-time, with 10% receiving a form of public assistance or disability. Similar to the lowest income group, 55% of these participants reported a positive psychiatric history.
Katrina-Specific Experiences and Perceptions
Nearly all participants (95%) waited multiple days to be evacuated from the New Orleans area (mean = 3.99; SD = 2.78), resulting in high levels of traumatic exposure and loss. Systematic differences existed in wait times, with Black participants waiting a mean of 4.73 days (SD = 2.42) for evacuation compared with 2.86 days (SD = 2.85) for White participants (t [109] = 2.83; P < .01). Figure 1 presents rates of particular types of Katrinaspecific trauma and loss experienced by participants. The majority reported sustaining minor-to-severe injuries (62.6%) and mild-tosevere illness (71%) in the hurricane or evacuation process, whereas a sizeable minority (40%) reported the exacerbation of a pre-existing health condition (e.g., hypertension or back problems). Slightly more than 63% reported being directly exposed to corpses during the disaster. Fourteen percent of participants suffered the death of a relative or loved one, and the vast majority (81.5%) was separated from at least 1 family member for 1 day or more because of Katrina. Property loss was also prevalent and severe, with 69.5% of participants having lost their home, and 48% reporting vehicle loss. Sixty-six percent of participants who lost property lacked any form of property insurance. Figure 2 presents data on participants' Katrina-related perceptions. On a scale of 0  RESEARCH AND PRACTICE  (not at all about to prepare) to 6 (totally prepared), participants perceived themselves as having been unable to prepare for Hurricane Katrina (mean = 2.21; SD = 2.18). On a scale of 0 (not stressful) to 6 (extremely stressful), participants saw the evacuation as very stressful (mean = 4.66; SD = 1.87). Slightly more than half of participants (51.6%) felt a moderate-to-severe degree of life threat during the disaster, and 62% felt no-to-moderate control over the present, (mean = 2.9; SD = 2.30, with 0 being no control and 6 being total control).
Prevalence and Clinical Significance of ASD
ASDS scores ranged from 19 (lowest possible) to 95 (highest possible; mean = 61.10; SD = 19.23), with 62% of the total sample meeting ASD threshold criterion. Table 1 presents, by demographic group, the percentage of participants meeting the criterion. Scores on the functional impairment measure ranged from 5 (lowest possible) to 20 (highest possible; mean = 13.36; SD = 4.69). Higher ASDS scores were related to a higher degree of functional impairment (r = 0.25; P < .05). Based on the predictive power of ASD leading to PTSD, our data suggest that between 38% and 49% of the total sample of evacuees will meet criteria for chronic PTSD at 2 years post-Katrina. 30, 31, 36 Demographic and Katrina-Specific Predictors of ASD Univariate logistic regression analysis was used to examine associations between demographic and Katrina-specific variables and ASD (Table 1) . Demographic characteristics were treated as categorical variables; disasterspecific variables were treated as either categorical (e.g., seeing dead bodies and death of family members) or continuous (e.g., degree of perceived life threat and perceived control over present).
To compare the unique importance of each risk factor for ASD, a multivariate logistic model was generated ( Note. ASD = acute stress disorder; OR = odds ratio; CI = confidence interval; SD = standard deviation; ASDS = acute stress disorder scale.
a Criterion A1 refers to the category of stressors that may be used to diagnose posttraumatic stress disorder. 25 * P < .05; **P < .01.
Demographic and Katrina-Specific Predictors of ASD Symptom Severity
Bivariate correlations were used to assess relationships between demographic and Katrina-specific variables with degree of acute stress symptomatology as measured by the ASDS total score (Table 1) . Age, income level (4 levels), and education (4 levels), were analyzed as continuous. Race/ethnicity and parish residence were each coded as dichotomous using 1/0 (i.e., 1= Black, 0 = other; 1 = Orleans, 0 = other). All of the other variables were analyzed consistent with the above univariate analysis.
To compare the unique importance of each independent variable found to be significant (P < .05) at the bivariate level, a multivariate regression model was generated (Table 3) . The model explained a significant proportion of the variance in acute stress symptom severity (R 2 [adjusted] = .31; Participants excluded from regression analyses because of missing values were compared with participants included on relevant predictors and ASDS score using t tests for mean comparisons; no systematic differences were found.
DISCUSSION
Our data converge with media reports of Katrina's devastation and illustrate the severity of loss and trauma experienced by survivors (Figures 1 and 2) . The PTSD projections based on our findings are consistent with PTSD rates after other major disasters, such as 34.3% after the Oklahoma City bombing, 37 36% after Hurricane Andrew,
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44% after the Buffalo Creek Dam collapse and flooding, 16 and 53% after the Australian bushfires.
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 RESEARCH AND PRACTICE  Poor prognosis was related to previous psychiatric history, female gender, Katrinarelated physical injury, and perceived life threat, all of which have been shown previously to have robust relationships with postdisaster PTSD. 12, 37, [39] [40] [41] Predictors of acute stress symptom severity were similar to those of threshold criterion, with Black race/ ethnicity emerging as an additional predictor of distress (Table 3) . A study of Hurricane Andrew survivors found PTSD rates of 23% among Blacks and 15% among Whites, 13 although the relationship of minority status to stress response remains somewhat equivocal. 13, 16 Black participants in our sample were both more severely exposed and had lower mean income levels than White participants, which suggests that racial status likely conferred vulnerability on survivors through a complex interaction of factors that has been referred to as "the sociopolitical ecology of disaster." 42 Recent data also show that a greater percentage of Black residents of southern Louisiana lost jobs, health insurance, and community ties than did White residents, further increasing their vulnerability. 43 One surprising finding is that previous trauma exposure did not predict acute stress response in Katrina survivors. Given the predictive relationship of ASD to PTSD, these results appear contradictory to previous findings that link previous trauma to increased risk of PTSD. [44] [45] [46] The possibility exists, however, that the immediate disaster-specific trauma was so pervasive and severe in the wake of Katrina that effects of previous trauma on mental health functioning were temporarily overwhelmed. Trauma history may yet emerge as a determinant of PTSD symptomatology at a later time point. This study has a number of limitations, including the use of a nonrandom sampling method and self-report measures. However, the high degree of correspondence on both demographic and event-related data between our sample and the Harvard School of Public Health Poll 47 random sample of 680 evacuees, as well as that of the 2006 South Louisiana Recovery Survey conducted by the Louisiana Recovery Authority, 43 suggests that our sample is representative of the larger population of Katrina survivors who were evacuated to emergency out-of-state shelters. Also, the severity of self-reported symptoms was related to self-reported functional impairment in our sample, suggesting clinical significance of ASD symptoms. Despite the limitations, we believe that this study has important implications regarding mental health consequences of Hurricane Katrina. Our findings indicate that a large percentage of evacuees are likely suffering from PTSD, with few resources (e.g., financial, health care, or social) on which to draw. Individuals with limited financial resources or existing health problems are some of society's most vulnerable in a disaster situation, both in terms of initial exposure and ability to recoup. For instance, whereas 54.4% of individuals without a previous psychiatric history met criteria for ASD, the prevalence was 77.8% for individuals with a history of an anxiety disorder and 71.4% for those with a history of depression. Thus, the management of complex disaster situations like Hurricane Katrina poses a significant challenge to the existing United States health care system and to mental health care professionals in particular. 48 The lack of an adequate mental health care structure, as was evident in New York after September 11, 2001 , continues to be a national problem. 49 Accessibility of existing services to displaced people, who are often economically disadvantaged and of a different ethnic or socioeconomic background than service providers, is also a concern. 50 Although the role of mental health care professionals in providing accessible and respectful services with an awareness of specific risk factors that increase survivors' vulnerability is crucial, the statement, "the well-being of this population will depend on what happens not in individuals' mental space, but in their social, economic and political lives," 51(p386-387) applies to Katrina's victims. Helping individuals to achieve a measure of self-determination in the period of rebuilding is a strategy that has the power to influence prognoses in the difficult years to come, yet such self-determination can only be realized with adequate access to health care, permanent housing, and a social net to prevent postdisaster downward drift of the most vulnerable survivors. Although some evidence of healthcare reform in Louisiana exists, 52 calls for universal health insurance have been nearly forgotten since the outraged cries heard in the immediate postdisaster period. 53 Despite our seemingly short memory for this disaster, one thing remains certain: whether through the mitigation or exacerbation of distress, society's long-term response will inevitably impact the mental health trajectory of many of Katrina's evacuees for years to come. (adjusted) = .31; F 5,109 = 11.02; P < .001. *P < .08; **P < .05; ***P < .01.
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